Three-Dimensional Structure Mask 



Background of the Invention 

1. Field of the Invention 

The present invention relates to a mask with a three-dimensional structure. 
More particularly, it is a mask providing a one-piece structure with an upper 
portion, a middle portion, and a lower portion. The upper portion and the lower 
portion are reversely folded so as to form a pleat for supporting the middle 
portion as a three-dimensional structure mask. The three-dimensional structure 
mask meets the facial configuration design for accommodating to different 
facial shapes. Furthermore, it has a maximum breathing clearance with a high 
protection. Besides, the mask is a covered type with a plane- folded design 
structure, which can enhance a producing speed, and decrease the material 
waste and the manufacturing cost. 

2. Description of the Related Art 

According to previous technique in the mask field, the mask is normally 
defined as a plane type mask and a half-facial mask. Also, the mask can be 
defined as a particular filter mask and a gas filter mask regarding to the 
application definition. The later one needs multiple-pore absorption material 
added in, such as activated carbon. The property of the absorption material can 
absorb different kinds of toxicant and organic gas. However, the mask is like a 
helmet, it needs a correct way to use it for achieving efficiency. Therefore, 
choosing or using mask not only needs to care material's filtration rate, but also 
has to care about the engagement between the face and the mask. If it is not 
tightly engaged, the air will be sucked in as well as the toxicant. Please 
referring to Figure 1, it is a prior art of a plane-type structure mask. As shown 
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in the Figure, the main components include a filter body 1 and two of the 
straps 2\ The filter body V comprises a non-woven spun-bonded material 10', 
and a nasal bridge notch 11\ Using hands to expand the filter body 1\ and the 
nasal bridge notch 1 1 only can support the periphery of the nasal bridge in the 
5 face for an effective anti-leakage protection. The periphery of the chin does not 
have any notch, or other soft or stiff structure supported, therefore, the leakage 
portion can be increased. For a half-facial mask, the main structure comprises a 
cup-like filter body and two head straps. The appearance of the mask is close to 
a facial contour. More, the head strap for fixing the mask in an adequate 

10 position can enhance facial engagement. However, using the head strap for 
fixing the mask will cause stressful uncomfort in the head skull after wearing 
for a long period. In addition, the wearers are always under an unsmooth 
breathing condition while a cup-like mask covering the face for a long period. 
Further, the convex-shaped mask easily becomes collapse and distortion 

1 5 under over-force, and those lead to mask damages. 

In order to overcome the above problems, it should be provided a 
three-dimensional structure mask. It not only improves the shortage of 
over-leakage in a plane-type mask, but also can reduce the stressful uncomfort 
in a half-facial type mask. The users and the inventers are expecting a new 

20 invention for overcoming the above problems for a long time. The inventor 
based on his/her practical experiments in research, design, and sales invent a 
three-dimensional structure mask for overcoming the above problems. 

Summary of the Invention 

25 It is an object of the present invention to provide a three-dimensional 

structure mask which uses a one-piece structure with an upper portion, a middle 
portion, and a lower portion. Therefore, the manufacture does not require a 
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seaming process thereto decrease the material waste and manufacturing cost. 

It is another object of the present invention to provide a three-dimensional 
structure mask, which a nasal bridge notch is located at an adequate place of 
the upper portion and the chin notch is located at an adequate place of the lower 
5 portion. The upper portion and lower portion are reversely folded so as to form 
a pleat for supporting the middle portion as a polyhedron structure design. The 
three-dimensional structure mask meets the facial configuration design for 
accommodating to different facial shapes. Furthermore, the present invention 
has a normal range of elasticity to conform to certain facial contours, therefore, 
10 decreases leakage occurrence, and increases filtration efficiency in a high 
pollution environment. 

It is yet another object of the present invention to provide a 
three-dimensional structure mask which avoids a contacting pollution from 
touching the inner surface using the upper and the lower portions of the mask 
1 5 folded in a reverse direction. 

It is yet another object of the present invention to provide a 
three-dimensional structure mask with two straps. The strap includes a thread 
type, a belt type, and a plane type, and can be an ear-hang type, a head type, or 
a jointed type. This, therefore, can efficiently decrease wearer's stressful 
20 uncomfort, and further to enhance the product's variety for becoming more 
competitive. 

In order to achieve the above purposes and advantages, the present 
invention discloses a one-piece structure of a three-dimensional structure mask 
which comprises an upper portion, a middle portion, and a lower portion. A 
25 nasal bridge notch is located at an adequate place of the upper portion, and a 
chin notch is located at an adequate place of the lower portion. The upper 
portion and the lower portion are reversely folded as a three-dimensional 
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structure mask. The three-dimensional mask meets the facial configuration 
design for accommodating with a high protection. Furthermore, it can enhance 
a breathing clearance, reduce leakage rate, increase filtration efficiency, and 
further use it in a high pollution environment. In addition, the upper portion 
5 and the lower portion of the mask are folded in a reverse direction for avoiding 
a contacting pollution from touching the inner surface. By using variety of traps, 
it makes the three-dimensional structural mask various. 

Brief Description of the Drawings 

10 The accompanying drawing is included to provide a further understanding 

of the invention, and is incorporated in and constitutes a part of this 
specification. The drawing illustrates an embodiment of the invention and, 
together with the description, serves to explain the principles of the invention. 
In the drawing, 

15 Figure 1 is a plane-type structure mask as a prior art; 

Figure 2 is one of the preferred embodiments of the present invention 
showing a three-dimensional structure mask; 

Figure 3 is a back view of one preferred embodiment according to the 
present invention showing a three-dimensional structure mask; 
20 Figure 3A is an AA cross-sectional view of one preferred embodiment 

according to the present invention; 

Figure 4 is another preferred embodiment of the present invention showing 
the condition of wearing a three-dimensional structure mask; 

Figure 5 is one of the preferred embodiments of the present invention 
25 showing the middle notch; and 

Figure 5A is another preferred embodiment of the present invention 
showing the middle notch. 
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Detailed Description of the Preferred Embodiments 

Reference will now be made in detail to the preferred embodiments of the 
present invention, examples of which are illustrated in the accompanying 
5 drawings. Wherever possible, the same reference numbers are used in the 
drawings and the description to refer to the same or like parts. 

The invention relates to a three-dimensional structure mask, which 
comprises with an upper portion, a middle portion, and a lower portion. Also, it 
uses a covered type with a plane- folded design structure to alternate a seaming 
10 process between a top rim and a bottom rim of the mask, or a stick process 
between a top mask body and a bottom mask body as used as a prior art. 
Therefore, the present invention can enhance a producing efficiency, and 
decrease the material waste and manufacturing cost. 

First, referring to Figure 2, this is one of the preferred embodiments of the 
15 present invention showing a three-dimensional structure mask. 

The present invention is a three-dimensional structure mask, comprising; 
an upper portion 10, a middle portion 11, and a lower portion 12. The upper 
portion 10 is located at the upper side of the middle portion 11. The middle 
portion 11 is located at the upper side of the lower portion 12. The upper 
20 portion, the middle portion, and the lower portion are formed as a one-piece 
structure. Therefore, it does not require a seaming process between a top rim 
and a bottom rim of the mask, or a stick step between a top mask body and a 
bottom mask body. 

In addition, the upper portion 10 comprises a nasal bridge notch 100. The 
25 nasal bridge notch 100 is located at the upper side of the upper portion 10. Two 
traps 20 can be added in the middle portion 1 1 . The trap includes a thread type, 
a belt type, and a plane type, and can be an ear-hang type, a head type, or a 
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jointed type, which is linked in the both side of the middle portion 11. The 
lower portion 12 comprises a chin notch 120, and the chin notch 120 is located 
at the lower side of the lower portion 12. 

Referring to Figure 3 and Figure 3A, it is one of the preferred 
5 embodiments showing a back view and an AA cross-sectional view of a 
three-dimensional structure mask according to the present invention. 

The upper portion 10 and the lower portion 12 are cut as four-beveled 
edges for presenting a cone-type in the two sides of the upper and the lower 
portions. Besides, they are folded in a reverse direction to the middle portion 1 1 
10 for forming a covered plane-type design. The optimum width size of the upper 
portion and the lower portion is equal to half of the width size of the middle 
portion 11. 

Referring to Figure 4, it is another preferred embodiment of the present 
invention showing the condition of wearing a three-dimensional structure 
15 mask. 

The upper portion, the middle portion, the lower portion are formed as a 
one-piece structure. The upper portion 10 and the lower portion 12 are cut as a 
four-beveled edge as well as the two sides of the upper and the lower portions 
presenting as a cone-shape. The three-dimensional structure mask is folded in a 

20 reverse direction to the middle portion 11. Therefore, the upper portion 10 and 
the lower portion 12 extend to support the middle portion 11 for a polyhedron 
structure. After extension, the upper bridge notch 100 of the upper portion 10 
tightly engages with two sides of the nasal bridge, and the distance between 
two sides of the nasal bridge and the middle portion 11 increases. After 

25 extension, the chin notch 120 of the lower portion 12 tightly engages with two 
sides of the chin, and the distance between the two sides of the chin and the 
middle portion 11 increases. In this polyhedron structure design, the space 
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between the middle portion 1 1 and the face increase when the middle portion 
extends to have higher breathing clearance and filtration rate. More, it 
enhances breathing smooth, and effectively reduces mask movement once face 
has a motion. Further, the two traps 20 can be an ear-hang type, a head type, or 
5 a jointed type. 

Finally, referring to Figure 5 and Figure 5A, they are two preferred 
embodiments of the present invention showing a middle notch. As shown in the 
figures, the three-dimensional structure mask of the present invention uses 
different kinds of materials for accommodating different situations. In other 

10 words, because the present invention is a three-dimensional structure mask, the 
middle portion 11 further includes a middle notch 110. Besides, the middle 
notch is located at an adequate place of the middle portion 1 1 . As shown in the 
figures, they are a description showing placing outside. The middle notch can 
be placed in either a horizontal direction or a vertical direction. Referring to 

15 Figure 5 A, the purpose is to support the weight of the middle portion 11. 
Further, the mask will not become flat-shaped caused by various weights of the 
filtering materials. More, the shape of the middle portion 1 1 is various by 
wearer's needs and customs. 

From the above description, the present invention relates to a 

20 three-dimensional structure mask with a one-piece design. It can enhance a 
producing efficiency, decreases material waste and manufacturing cost. Besides, 
the covered plane-type folded design can avoid pollution and infection by 
touching the inner surface. Further, a polyhedron structure design can 
effectively increase a breathing clearance. More, the product is various with 

25 two straps' variety. In conclusion, the present invention meets novelty, 
improvement, and is applicable to the industry. It therefore meets the essential 
elements in patentability. There is no doubt that the present invention is legal to 
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apply to the patent, and indeed we hope that this application can be granted as a 
patent. 

Although the present invention has been described in detail with respect to 
alternate embodiments, various changes and modifications may be suggested to 
5 one skilled in the art, and it should be understood that various changes, 
suggestions, and alternations can be made hereto without departing from the 
spirit and scope of the invention as defined by the appended claims. 
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